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(54) RESIN ATTACHED METAL FOIL, SEQUENTIAL MULTILAYERED LAMINATED PLATE AND 
MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To manufacture the high-density multilayered 

wiring board by a sequential laminating method by providing a & 
film of a thermosetting polyphenylene ether resin on one 
surface of a metal foil as the metal foil, to which resin is 
attached. 

CONSTITUTION: For a resin attached metal foil 3, varnish, 
wherein a thermosetting polyphenylene ether resin is 
dissolved or dispersed into, e.g. an solvent, is applied and 
dried on one surface of a metal foil 1 such as a copper foil, 
an aluminum foil or the like, and a thermosetting 
polyphenylene ether resin film 2 is formed. When the resin 
attached metal foils 3 are sequentially laminated and a 
sequential multilayered laminated plate 6 is to be 
manufactured, the resin attached metal foils 3 is heated, 
compressed and bonded to a substrate 4 of, e.g. a double- 
side/single-side copper cladded laminated plate or the like, 
and thus the multilayered laminated plate can be 
manufactured. After the bonding of the resin attached metal 
foils 3, the resin attached metal foils are machined as 
required, and a circuit pattern is formed. Then, the resin attached metal foil 3 is further heated, 
compressed and bonded on the circuit pattern. This steps are repeated, and the sequential 
multilayered laminated plate 6 is manufactured. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A metallic foil with resin having a film of thermosetting polyphenylene ether resin on one 
side of a metallic foil. 

[Claim 2]Serial multilayered laminate having piled up the metallic foil with resin according to claim 1 
on a substrate, and having pasted up. 

[Claim 3]A manufacturing method of serial multilayered laminate performing operation of pasting up 
this metallic foil with resin by carrying out heat pressing of the metallic foil with resin according to 
claim 1 in piles on a substrate, once or more. 



[Translation done.] 



http://www4JpdUnpit.go jp/cgi-b^ 2008/07/15 



U!- ( Uy-UU I lUtl I AlLtU Ut^UKlh 1 1 IUNJ 



1/9 a;— v> 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the serial multilayered laminate by which the metallic 
foil with resin and this metallic foil with resin which have a film of thermosetting polyphenylene ether 
resin on one side were laminated, and the manufacturing method of the serial multilayered laminate 
[0002] 

[Description of the Prior Art]Although there was copper foil with adhesives used for phenol resin 
copper clad laminate conventionally as a metallic foil which has a thermosetting resin layer, since 
such copper foil with adhesives was insufficient in respect of the heat resistance of adhesives, or 
electric insulation performance, for using for a laminate sheet one by one, it was not desirable. 
Although the method of using a photosensitive or thermosetting epoxy resin or polyimide resin as a 
method of forming a circuitry layer sequentially was known, effective art was not provided about the 
art which forms the insulating layer of high heat resistance, a lower dielectric constant, and a low 
dielectric tangent one by one by heat pressing. 
[0003] 

[Problem(s) to be Solved by the Invention]Although establishment of the serial lamination 
construction method which can form wiring higher-density than a plating through hole construction 
method is made into pressing need in the field of the patchboard industry for electrical and electric 
equipment, Since a suitable material which can be used for a high-speed circuit and a high frequency 
circuit till the present was not found out, the effective solving means for these technical problems 
was not proposed. 
[0004] 

[Means for Solving the Problem]In order to solve a technical problem mentioned above, as a result of 
repeating examination wholeheartedly, this invention persons find out material for attaining the 
purpose of this invention, check further that a high-density multilayer interconnection board can be 
formed with a laminated layers method one by one using the material, and came to complete this 
invention. That is, this invention comprises three inventions described below. 
[0005]This invention provides one side of a metallic foil with a metallic foil with resin having a 
thermosetting polyphenylene-ether-resin film. Serial multilayered laminate having set the above- 
mentioned metallic foil with resin in two or more [-fold ] on a substrate, and having pasted up this 
invention is provided. This invention provides a manufacturing method of serial multilayered laminate 
performing operation of pasting up this metallic foil with resin, once or more by carrying out heat 
pressing of the above-mentioned metallic foil with resin in piles on a substrate. 
[0006]These inventions are explained in detail below. Although anythings can be used as a metallic 
foil in this invention, copper foil, aluminum foil, tinfoil, gold foil, etc. are mentioned, for example. Since 
it can obtain easily and can etch easily, as a metallic foil, copper foil and aluminum foil are preferred 
and copper foil is the most preferred. Although thickness in particular of a metallic foil used is not 
limited, from a point of the ease of treating, 500 micrometers or less are suitable, and is 200 
micrometers or less preferably, and it is 105 micrometers or less still more preferably, in order that a 
near field in which a film of thermosetting polyphenylene ether resin is formed among fields of a 
metallic foil may strengthen adhesion with this resin — surface roughening — and/or, coupling 
processing may be carried out Roughening treatment electrolytic copper foil currently sold as an 
object for patchboard manufacture can be used for manufacture of copper foil with resin of this 
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invention as it is. 

[0007]Thermosetting polyphenylene ether resin used by this invention is a thermosetting resin 
composition which contains polyphenylene ether resin as an ingredient Although a denaturation thing 
is also contained in the above-mentioned polyphenylene ether resin, generally it is expressed with a 
general formula (1) under following-izing 1. 
[0008] 
[Formula 1] 




R 2 Ri 




CA) 



R 3 R 4 



[0009]As an example of a low-grade alkyl group of Rj in a general formula (A) - R 4 , a methyl group, 
an ethyl group, n-propyl group, an isopropyl group, n-butyl group, an isobutyl group, etc. are 
mentioned. A phenyl group etc. are mentioned as an example of an aryl group. A bromomethyl group, 
a chloromethyl group, etc. are mentioned as an example of a halo alkyl group. Bromine, chlorine, etc. 
are mentioned as an example of a halogen atom. 

[0010]As a typical example of Q in the above-mentioned general formula (1), a compound group 
expressed with four sorts of general formulas of the following-izing 2 is mentioned 
[0011] 
[Formula 2] 
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[0012]As an example, the general formula etc. which are shown in the following-izing 3 and ** 4 are 
held. 
[0013] 
[Formula 3] 



CH 




CH- CH, 



o- 



CH 




CH, 



CH, 



CH, 



CH, 



CH fl 



CH, 



CH, 



-s- 

I 

o* 



-c-> 
It 

o 



[0014] 
[Formula 4] 
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[0015]In the polyphenylene ether chain expressed with J in the above-mentioned general formula (1), 
the unit expressed to the followingHzation 5 besides the unit expressed with a general formula (A) 
may be included. 



R5~ KB\3.&*$&±\C&$$m*^ ^o^^JK-?-, {£feTA':*A<£ > 
TiJ- /uS, Anr;^;uS$:3ft, Rio, RUtmfetz.jk£'ChZ>Z £ 
v\ ] 

H CH 3 



H CH 2 N <CH2CH 2 CH z CHj>2 

[0017]As a desirable example of the polyphenylene ether resin of a general formula (1) used for this 
invention, The poly obtained by homopolymerization of 2,6-dimethylphenol (the 2,6-dimethyl- 1, 4- 
phenylene ether), A poly (2,6-dimethyl- 1 ,4-phenylene ether) styrene graft polymer, The copolymer of 
2,6-dimethylphenol and 2,3,6-trimethyl phenol, The copolymer of 2,6-dimethylphenol and 2-methyl-6- 
phenylphenol, The polyfunctional polyphenylene ether resin produced by polymerizing under the 
existence of a polyfunctional phenolic compound expressed with the general formula of 2,6- 
dimethylphenol and the following-izing 6, For example, a copolymer including a general formula (A) 
which is indicated to JP,63~301222,A and JP,1-297428,A, and the unit of (B) are mentioned. 
[0018] 
[Formula 6] 



[0019](m expresses the integer of 2-6 among a formula.) Q expresses the residue of a polyfunctional 



[0016] 
[Formula 5] 




R 7 C- NR I0*U 
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phenolic compound like the above. 

What has viscosity number eta sp /C measured with 30 ** and 0.5 g/dl of chloroform fluid in the range 
of 0.1-1.0 can use the molecular weight of the polyphenylene ether resin described above good. 
[0020]Although a denaturation thing is also contained in polyphenylene ether resin, Specifically 
JP,64-69628,A, JP,1-1 13425A A resultant with polyphenylene ether resin containing the 
unsaturation group indicated to JP,1-113426 ( A and polyphenylene ether resin, unsaturated carboxylic 
acid, and/or an acid anhydride, etc. are mentioned. 

[0021]If substrate physical properties are not spoiled as a charge of printed circuit board material 
which is the purpose of this invention as resin blended in addition to the above-mentioned 
polyphenylene ether resin, can use anythings, but. Specifically Phenol resin, an epoxy resin, diallyl 
phthalate, Divinylbenzene, a polyfunctional acryloyl compound, a polyfunctional methacryloyl 
compound, Polyfunctional maleimide, polyfunctional cyanate ester, a polyfunctional isocyanate, 
Unsaturated polyester, triallyl isocyanurate, triaryl cyanurate, Thermosetting resin, such as cross- 
linking polymer, such as polybutadiene and styrene styrene-butadiene-rubber butadiene styrene, 
Polyethylene, polypropylene, polybutene, an ethylene propylene copolymer, Polyolefines and the ' 
derivatives of those, such as poly (4-methyI-pentene), Polyamide and the derivatives of those, such 
as the nylon 4, nylon 6, Nylon 66, Nylon 610, and Nylon 12, Polyester and the derivatives of those, 
such as polyethylene terephthalate, polybutylene terephthalate, POCHIECHIREN naphthalate, and a 
polyethylene terephthalate polyethylene-glycol block copolymer, Another polyphenylene ether resin, 
polycarbonate, polyacetal, Polysulfone, polyvinyl chloride and its copolymer, a polyvinylidene chloride, 
and its copolymer, Polymethylmethacrylates and acrylic acid (or methacrylic acid) ester copolymers/ 
Polystyrene and the copolymers of those, such as polystyrene, an acrylonitrile styrene copolymer, 
and an acrylonitrile styrene butadiene series copolymer, Polyvinyl acetate, a polyvinyl formal, a 
polyvinyl acetal, Polyvinyl butyrals, an ethylene-vinyl acetate copolymer, and its hydrolyzates. 
Polyvinyl alcohol and styrene butadiene block copolymers. Polybutadiene, the rubbers of 
polyisoprenes, poly methoxy ethylene, Polyvinyl ether, such as polyethoxyethylene, poly acrylamide, 
Poly HOSUFAZEN, polyether sulphone, polyether ketone, Thermoplastics, such as a side chain type 
liquid crystal polymer containing a liquid crystal component etc. are mentioned to liquid crystal 
polymers, such as polyether imide, a polyphenylene ape fight polyamidoimide, thermoplastic polyimide, 
and aromatic polyester, and a side chain. These things are blended in order to raise the physical 
properties of the patchboard produced by generally carrying out laminate molding, and they may use 
[ therefore ] two or more sorts together. 

[0022]In combination of thermosetting polyphenylene ether resin, an ingredient which has 
polyphenylene ether resin and at least one kind of thermosetting should just be contained. When 
polyphenylene ether resin itself has thermosetting, this polyphenylene ether resin may be 
independently used for this invention. Polyphenylene ether resin and an epoxy resin which do not 
contain polyphenylene ether resin and triallyl isocyanurate, and/or a triaryl cyanurate; unsaturation 
group which do not contain an unsaturation group as an example of combination of desirable resin; 
Polyphenylene ether resin, styrene butadiene block copolymer and triallyl isocyanurate, and/or triaryl 
cyanurate; — polyphenylene-ether^resin [ containing an unsaturation group ] and triallyl 
isocyanurate, and/or triaryl cyanurate; — an unsaturation group. Included polyphenylene ether resin, 
Triallyl isocyanurate. And/. Or triaryl cyanurate and epoxy resin;. Polyphenylene ether resin and 
unsaturated carboxylic acid. And/. Or an acid anhydride. ************ and triallyl isocyanurate. 
and/or, triaryl cyanurate; — a resultant with polyphenylene ether resin, unsaturated carboxylic acid, 
and/ or an acid anhydride, and epoxy resin; — polyphenylene ether resin, unsaturated carboxylic acid, 
and/ or a resultant with an acid anhydride. Triallyl isocyanurate and/or triaryl cyanurate, an epoxy 
resin, etc. are mentioned. Loadings are determined according to the purpose. 

[0023] Reaction temperature may be made low, or it may be used for it, making a resin composition of 
this invention contain a radical initiator in order to promote crosslinking reaction of an unsaturation 
group. Although not limited, especially as a typical example of a radical initiator Benzoyl peroxide, A 
cumene hydroperoxide, 2,5-dimethylhexane-2,5-dihydroperoxide, The 2,5-dimethyl- 2,5-di-tert-butyI 
peroxide hexyne- 3, di-t-butyl peroxide, T-butyl-cumyl-peroxide, alpha, and alpha'-bis(tert-butyl 
peroxide rrHsopropyDbenzene, 2,5-dimethyl- 2,5-di-tert-butyl peroxide hexane, Dicumyl peroxide, di- 
t-butyl peroxyisophthalate, T-butyl peroxybenzoate, 2,2-bis(tert-butyl peroxide)butane, Peroxides, 
such as 2,2-bis(tert-butyl peroxide)octane, 2,5-dimethyl- 2,5-JI (benzoylperoxy) hexane, JI 
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(trimethylsilyl) peroxide, and trimethylsilyl triphenylsilyl peroxide, are mentioned. Although it is not a 
peroxide, 2,3-dimethyl- 2,3-diphenylbutane can also be used as a radical initiator. 
[0024]A hardening accelerator may be used for resin of this invention the making an epoxy resin 
other than a radical initiator mentioned above react purpose. As a hardening accelerator, for example 
An amine compound, an imidazole series compound, Publicly known things, such as a nitrogen- 
containing heterocyclic compound like diazabicycloundecen, an organic phosphine compound, organic 
phosphine and an organic boron complex, the 4th class ammonium compound, and the 4th class 
phosphonium compound, can be used. [ — a hardening accelerator — being related — art — details 

— ******** — f or example — Kakiuchi — ****** — " — an epoxy resin these days — 

progress — " — Shokodo (1 990) — the — four — a chapter — and — the — a cited document — 
reference — ] In addition, as a hardening agent for which above-mentioned polyfunctional maleimide 
was suitable polyamine, As a catalyst suitable for polyfunctional cyanate ester, salts, such as mineral 
acid, Lewis acid, sodium carbonate, or a lithium chloride, Phosphoric ester, such as tributyl phosphine, 
as a catalyst and a hardening agent which fitted a polyfunctional isocyanate again, For example, a 
volume for Keiji Iwata, amines which are taught into "polyurethane resin handbook" Nikkan Kogyo 
Shimbun (1987) P.118 -123 pages, an organic metal, polyhydric alcohol, etc. are mentioned, 
respectively. 

[0025]According to a kind of resin, the above catalyst, an initiator, a hardening agent, etc. are chosen 
suitably, and are used. A bulking agent and an additive agent of quantity of a range which do not spoil 
original character for the purpose to which desired performance is made to give according to the use 
can also be combined with resin used by this invention. It may be fibrous, or a bulking agent may be 
powdered, and can mention silica, alumina, talc, mica, a glass bead, a glass hollow ball, etc. as a 
concrete example. As a concrete example of an additive agent, fire retardant, an antioxidant, a 
thermostabilizer, a spray for preventing static electricity, a plasticizer, paints, a color, colorant, etc. 
are mentioned. 

[0026]Although thickness in particular of a thermosetting polyphenylene-ether^resin film is not 
limited, not less than 10 micrometers is preferred, not less than 20 micrometers is more preferred, 
and not less than 30 micrometers is the most preferred However, if thickness is extremely small, 
laminating one by one becomes difficult and it is not preferred. As a method of forming a 
thermosetting polyphenylene-ether^resin film in a metallic foil, by any means, although it is good, a 
method of for example making a metallic foil apply and dry a varnish which made a solvent dissolve or 
distribute resin is mentioned. As a solvent used, a cyclic ether system solvent like toluene, xylene, an 
aromatic solvent like ethylbenzene, chloroform, a halogen system solvent like trichloro ECHIRE or a 
tetrahydrofuran, and dioxane, etc. can be used. These solvents may be mixed and used for the 
purpose of adjusting a drying rate. In the case of a drying process, resin can be stiffened in part and 
the flow property of resin at the time of a laminating process can also be adjusted. 
[0027]No method of making in a gestalt which stuck a metallic foil and a resin layer is limited. A resin 
layer may be directly formed on a metallic foil, and what was beforehand formed on a film 
independently may be stuck to a metallic foil by heat pressing or other means. A procedure of 
forming a metallic film by publicly known means, such as vacuum evaporation, sputtering, or chemical 
plating, on resin made by the shape of a film can also be taken. 

[0028]A process at the time of laminating a metallic foil with resin of this invention one by one, and 
manufacturing multilayered laminate one by one is shown in drawing 1 . Although the substrate 4 in 
particular used for this invention is not limited, double-sided copper clad laminate, one side copper 
clad laminate, an aluminum board, a griddle, etc. are mentioned, for example. When using double-sided 
copper clad laminate and one side copper clad laminate, a circuit pattern may be beforehand formed 
on a substrate. Multilayered laminate can be manufactured to these substrates 4 by carrying out heat 
pressing adhesion of the metallic foil 3 with resin of this invention. After processing a metallic foil if 
needed and creating a circuit pattern after adhesion of a metallic foil, it repeats carrying out heat 
pressing adhesion of the metallic foil with resin further on it, and the multilayered laminate 6 is 
manufactured one by one. Heat curing of thermosetting polyphenylene ether resin may be performed 
simultaneously with heat pressing adhesion, and even if it heats separately after heat pressing 
adhesion, it can be performed. Hardening of resin may be performed one by one in the case of 
lamination, and one by one, after not carrying out complete cure and ending all the laminating 
processes, heat cure of in the case of lamination may be carried out collectively. In the case of a 
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metallic foil with resin of this invention, this metallic foil can also be used as a conductor for wiring as 
it is, and after removing the whole metallic foil by etching or other means, a conductor for wiring can 
also be separately formed by plating, sputtering, or other means. 

[0029]Although limitation in particular is not carried out to serial multilayered laminate by which heat 
pressing adhesion of a substrate or the metallic foil with resin was carried out as a method of 
carrying out heat pressing adhesion of the metallic foil with resin, a heat roll lamination and heat 
pressing are mentioned. Heat pressing adhesion may be performed only on one side of a substrate or 
serial multilayered laminate, and it may carry out to double-sided coincidence. In order to perform an 
electrical link between each wiring layer formed in serial, the conventional plating through hole may 
be formed, but in order to make wiring density possible, it is preferred to consider it as connection for 
every layer by formation of the Bahia connection hole 5. A through hole and the Bahia connection 
hole may be made intermingled. An electrical link between hole dawn and a layer can be based on 
arbitrary methods. Although it is not the intention to limit, an example of a formation procedure of the 
Bahia connection hole is explained below. The Bahia connection hole formation ends a hole only into 
a portion which wants to form the Bahia connection hole in a surface metallic foil by processing of 
etching etc., and exposes a thermosetting polyphenylene-ether-resin layer into it, Laser beam 
machining by an excimer laser, carbon dioxide gas laser, an YAG laser, etc., After removing a resin 
part by methods, such as dry etching or wet etching, and exposing a lower metallic foil layer, It may 
connect by forming and carrying out the interlayer connection of the metal membrane to a hole wall 
of resin by methods, such as plating or sputtering, or packing conductive paste in a hole of resin. 
Although a metallic foil and a method of performing hole dawn of a resin layer independently were 
explained, a hole of the depth which is not penetrated using a drill is not cared about by a method of 
breaking, either. 
[0030] 

[Example]Hereafter f in order to make this invention concrete, an example is given and described, but 
the range of this invention is not limited to these examples. 

(Synthetic example 1) Viscosity number etasp/c measured with 30 ** and 0.5 g/dl of chloroform fluid 
Poly (2, 6-dimethyl 1 , 4-phenylene ether) 1 00 weight section of 0.54, After carrying out the dry blend 
of maleic anhydride 1.5 weight section and 2, the 5-dimethyl 2, and the 5-di-tert-butyI peroxide 
hexane ( par hexa 25B by Nippon Oil & Fats Co., Ltd.) 1.0 weight section at a room temperature, It 
extruded with the biaxial extruder on 300 ** of cylinder temperatures, and conditions with a screw 
speed of 230 rpm. This resultant is set to A. 

[0031](Synthetic example 2) Viscosity number etasp/c measured by the same method as the 
synthetic example 1 Poly (2,6-dimethyl- 1, 4-phenylene ether) 100 weight section of 0.60, After 
carrying out the dry blend of the maleic anhydride 1.5 weight section at a room temperature, it 
extruded with the biaxial extruder on 300 ** of cylinder temperatures, and conditions with a screw 
speed of 230 rpm. This resultant is set to B. 
[0032](Synthetic example 3) 

14% of the polyphenylene-ether-resin average substitutional rate containing an unsaturation group, 
The allyl group substitution polyphenylene ether of etasp/C=0.62 measured by the same method as 
the synthetic example 1 was compounded from poly (the 2,6-dimethyl- 1, 4-phenylene ether) of 
etasp/C=0.56 in accordance with the publicly known method indicated by JP,64-69629,A. This allyl 
substitution polyphenylene ether is set to C. 
[0033] 

[Examples 1-6] Poly (2,6-dimethyl- 1, 4-phenylene ether) (henceforth referred to as D) of 
etasp/ c=0.56 measured by the same method as A, B, C, and the synthetic example 1 was blended by 
the presentation shown in various ingredients and Table 1, each ingredient was dissolved or 
distributed in toluene, and the varnish was created. Applied this varnish to the roughening electrolytic 
copper foil for patchboards of 1 8-micrometer thickness by bar coater, it was made to dry in air oven 
after that, and copper foil with resin was produced. All paint film appearance was glossy good film 
state. Post reduction was carried out, it was considered as the adhesion ground, and heat pressing 
adhesion of the thing which carried out blackening treatment (copper oxide formation) of the copper 
foil surface of the double-sided copper clad laminate of the 0.3-mm thickness which stretched 1 8- 
micrometer copper foil to both sides and which set resin thickness of each copper foil with resin to 
60 micrometers was carried out, it heat-hardened and laminate sheet creation was carried out one by 
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one. When this serial laminate sheet was immersed in a 260 ** solder bath for 2 minutes, a blister, 
exfoliation, etc. were produced in no serial laminate sheets. When the inflammability test was done 
according to UL (UL94) about the sample which all removed copper foil by etching after creating the 
thing which set thickness with resin to 100 micrometers and heat-hardening independently about the 
resin which added fire retardant and a fire-resistant auxiliary agent, the result of V-0 was obtained. 
The result is shown in Table 1. 
[0034] 

[Example 7] blackening treatment (copper oxide formation) of the copper foil surface of what formed 
the circuit in the double-sided copper clad laminate of the 0.3-mm thickness which stretched 18- 
micrometer copper foil to both sides with the photographic method was carried out — post reduction 
being carried out and, Heat pressing adhesion of the copper foil with resin which applied 60 
micrometers of resin of Example 2 to the roughening electrolytic copper foil for patchboards of 12- 
micrometer thickness was carried out, and heat curing for 60 minutes was performed to the 
substrate at 180 **. When the shape of the surface of this serial lamination 4 lamellae was measured 
with the surface roughness plan after heat curing, granularity was less than 3 micrometers 
[0035] 

[Example 8] Hole dawn of copper foil of a viahole position was performed to serial lamination 4 
lamellae created in Example 7 with the photographic method. The diameter of the hole was 200 
micrometers. Photoresist used the dry film type for the usual patchboard manufacture. Since surface 
roughness was laminated by less than 3 micrometers and flatness, any problem was not produced in 
the image formation by a photographic method, either. After irradiating a viahole position with carbon 
dioxide gas laser and performing hole dawn of resin, When non-electrolytic copper plating and 
electrolytic copper plating were performed through the usual through-hole plating process for 
multilayer interconnection boards, a 1 5-micrometer copper film was formed in the hole wall of the 
resin by which laser hole dawn was carried out, and the electrical link between wiring layers was 
completed. Wiring could be again formed by tenting of dry film photoresist, and lamination 4 layer 
wiring board has been manufactured one by one. cutting off a viahole interlayer connection portion, 
after giving this cold energy shock that makes four layers of patchboards go back and forth for -65 
** and 125 ** 100 times one by one — an epoxy resin — embedding — it ground and the sample for 
section observation was created. When observed with 400 times as many optical microscopes, 
defects, such as a crack, were not produced in the plating coat of the viahole. 
[0036] 

[Example 9] The same procedure as Example 8 was repeated using the copper foil with resin which 
applied 100 micrometers of resin of Example 2 to serial lamination 4 layer wiring board created in 
Example 7 - Example 8, and the 1 2-micrometer roughening electrolytic copper foil for patchboards, 
and lamination 6 layer wiring board was created one by one. However, after the hole dawn of resin by 
carbon dioxide gas laser, through hole hole dawn by a carbide drill 0.4 mm in diameter is performed, 
and through-hole plating was also simultaneously formed like the following plater. Although a cold 
energy impact test and section observation were performed like Example 8, any defect was not found 
out inside, either. 
[0037] 
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[0038] 

[Effect of the Invention]With the metallic foil with thermosetting polyphenylene ether resin of this 
invention, the high-density multilayer interconnection board by a laminated layers method can be 
manufactured one by one. The serial lamination multilayer interconnection board which has high 
reliability is obtained with the heat resistance which was excellent in thermosetting polyphenylene 
ether resin. A fire-resistant serial laminate sheet can be obtained by using thermosetting 
polyphenylene ether resin containing fire retardant. Since thermosetting polyphenylene ether resin is 
a lower dielectric constant and a low dielectric tangent, it can be combined with the wiring density by 
a laminated layers method one by one, and can manufacture the patchboard of a high-speed circuit 
and a high frequency circuit further again. 



[Translation done.] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgLeije?atw_u=http%3A%2F%2Fwww4.ipdl.i... 2008/07/15 



JP,U9-001728,A [DESCRIPTION OF DRAWINGS] 



1/1 ^— v 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

£Drawing jT[The process at the time of laminating the metallic foil with resin of this invention one by 
one, and manufacturing a laminate sheet one by one is shown. 
[Description of Notations] 

1 Metallic foil 

2 Thermosetting polyphenylene-ether-resin film 

3 A metal membrane with resin 

4 A substrate or serial multilayered laminate 

5 Bahia connection hole 

6 It is multilayered laminate one by one. 



[Translation done.] 
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